This research includes the synthesis of new heterocyclic derivatives of 1-aminoanthraquinone bearing 2-aminobenzothaizole moieties.
Introduction
Anthraquinones (anthracene-9,10-dione) have attracted the interest of researches due to their significant biological activities such as antitumour, [ [9] They are also present broad spectrum activity as anti-neoplastic agents. [10] Many amino-substituted anthraquinones show significantly increased antiproliferative activities against human/mammalian cancer cell lines [11] and are known to have potential antitumor activity, but are less toxic to normal cells and display low cardio toxicity. [12] Some of aminoanthraquinones such as Acid Blue 25 (AB-25), Reactive Blue 2 (RB-2), and Acid Blue 129 (AB-129) also known as good nucleotide-binding proteins. [13] Additionally, an aromatic amine 1-Aminoanthraquinone (1-amino-AQ) and its derivatives are an important class of dyestuffs used for the coloring of textiles, such as synthetic and natural fibers, and there is a continuous interest in optimizing this class of compounds. [14] Moreover, a large number of papers and patents have been reported on 2-aminobenzothiazole derivatives possess significant and diverse biological activities. [15, 16] In this connection based on these widely range of bioactivities, the aim of this research therefore to design of some new 1-aminoantharaquinone derivatives containing 2-aminobenzothiazole fragments which could considerably affect biological properties of 1-aminoantharaquinone, to develop novel and potent therapeutic agents of synthetic origin. It was decided to synthesize certain of derivatives and evaluate them as antibacterial agents.
Experimental

Materials and Methods
All chemicals used in this work were supplied from Fluka, Merck, BDH and SigmaAldrich companies and were used without further purification. Melting points were recorded by digital melting point equipment (Stuart Scientific SMP30). FTIR spectra were recorded on SHIMADZU FTIR-8400 Fourier Transform Infrared spectrophotometer using KBr discs in the range (500-4000) cm -1 . 1 H-NMR and 13 C-NMR spectra were run on Bruker 300MHz instrument using DMSO-d 6 as a solvent and all chemical shifts, δ were recorded in ppm relative to TMS signal. Thin layer chromatography (TLC) was carried out using Fertigfollen precoated sheets type Polygram Silica gel, and the plates were developed with iodine vapour. The antibacterial screening was performed in Biology department, College of Science, Baghdad University.
Synthesis of 2-amino-6-substituted benzothiazoles.
In a suitable round bottomed flask fitted with a dropping funnel (0.01mol) of 4-substituted aniline was dissolved in (15mL) of glacial acetic acid then (0.01mol, 0.76g) of ammonium thiocyanate was added with stirring. The dropping funnel was supplied with (0.025mol, 0.5mL) of bromine dissolved in (10mL) of glacial acetic acid, then this solution was added to the mixture drop wise with stirring and cooling for three hours. The resulting mixture was diluted with distilled water then 10% solution of sodium hydroxide with stirring until precipitation of the product. The precipitate was filtered and dried then recrystallized from a suitable solvent. [17] Synthesis of 2-(2-Chloroacetylamino)-6-substituted benzothiazole (1-6).
Equimolar solution of 2-(6-substituted) aminobenzothiazole (0.01mol.) and chloroacetyl chloride (0.01mol.) in chloroform (30ml) in the presence of triethylamine is refluxed for about 14 h. Excess of solvent was removed and the residue stirred with water (50 ml). The residue was washed with 5% NaHCO3 solution and subsequently with water. The crude product is dried and recrystallized from suitable solvents to furnish colored solid. [18] Synthesis of N-[(2-(2-Acetamido)-6-substituted benzothiazole-2-yl]-1-aminoanthraqiunone (7-12).
To compounds (1-6) (0.01 mol.) dissolved in (20ml) absolute ethanol.
1-aminoanthraquinoe (0.0l mol, 2.23 gm) was added gradually. After addition, reaction mixture was refluxed for (8-12 hrs). Ethanol and 1-aminoanthraquinoe were recovered through distillation. The residue was washed with sodium bicarbonate to remove the acid impurities and finally with water. The product was crystallized from a suitable solvent. [19] Antibacterial Activity Test All the newly synthesized compounds were evaluated for their in vitro antibacterial activity against Streptococcuss pneumoniae, Enterococcus faecalis, Salmonella typhi. and Acinetobacte sp. Disk diffusion method [20] was used for determination of the preliminary antibacterial activity. Disks measuring six millimeter in diameter were punched from filter paper. The test compounds were prepared with different concentrations using dimethyl sulfoxide (DMSO) as solvent. Different concentration have been prepared for each compound as follows: 1mg/ml, 5mg/ml,10mg/ml, 15mg/ml, 20mg/ml, 25mg/ml, 50mg/ml, 100mg/ml in DMSO 0.1ml of each solution from the prepared concentration was added to test tubs contains 5ml of the nutrient broth Tow test tubs were left one without addition and to the other tube, DMSO was added only as control, the bacterial suspension was diluted and 1ml of the diluted suspension to the tubes including the control. Disks of each concentration were placed in triplicate in nutrient agar medium seeded with fresh bacteria separately. The incubation was carried out at 37 o C for (24 hrs). Ceftriaxone was used as a standard drug.
Solvent and growth controls were kept and zones of inhibition were noted. The antimicrobial activity was evaluated by measuring the inhibition zone diameter observed The MIC (μg/mL) values of the tested compounds against the tested bacteria strains are recorded. [21] Results and Discussion Series of 2-amino benzothiazoles substituted with different substituents were prepared in quantitative yield according to a known method. This depends on thiocyanogen method which involved reaction of substituted primary aromatic amine with ammoniumthiocyanate and bromine in glacial acetic acid. Melting points of the purified benzothiazoles were determined as well as their FTIR spectra were recorded. It was noticed that physical properties and spectral data of the prepared benzothiazole are fitted with those reported in the literatures. [22] The 2-(2-chloroacetylamino)-6-substituted benzothiazoles compounds (1-6) were prepared via condensation of substituted 2-aminobenzothiazole with chloroacetylchloride in chloroform in presence of anhydrous potassium carbonate as a base. The mechanism of this reaction involved nucleophilic attack of amino group in 2-aminobenzothiazoles on carbonyl group of chloroacetylchloride followed by elimination of HCl molecule. Compounds (1-6) are colored, solids and having sharp melting points and their physical properties are listed in Table ( FTIR spectral data of compounds (7-12) are listed in Table ( 2). These steps are summarized in Scheme (1).
Scheme (1) Synthesis of compounds (1-12).
1 H-NMR spectrum of compound (8) displayed signals attributed to (CH3), (CH2), (NH) at 1-position of anthraquinone ring, and also it was found signals belong to aromatic ring protons and (NH) amide respectively. Results of 1 H-NMR were listed in Table ( 3), Fig.(1) . 13 CNMR spectrum of compound (8) showed signals belong to (CH3) at 6-position of benzothiazole ring, (CH2), aromatic carbons, carbon at 2-position of benzothiazole ring, (C=O) amide and (C=O) carbonyl respectively. Results of 13 C-NMR were listed in Table ( 4), Fig.(2) .
1 H-NMR spectrum of compound (9) showed signals belong to (OCH3), (CH2), (NH), at 1-position of anthraquinone ring, also aromatic ring protons and (NH) amide respectively.
Results of 1 HNMR were listed in Table ( 3). 13 CNMR spectrum of compound (9) showed signals belong to (OCH3) at 6-position of benzothiazole ring, (CH2), aromatic carbons, carbon at 2-position of benzothiazole ring, (C=O) amide and (C=O) carbonyl respectively. Results of 13 C-NMR were listed in Table (4). 1 H-NMR spectrum of compound (10) which contain signals belong to (CH2), (NH) at 1-position of anthraquinone ring, also aromatic ring protons and (NH) amide respectively. Results of 1 H-NMR were listed in Table ( 3), Fig.(3) . 13 CNMR spectrum of compound (10) showed signals belong to (CH2), aromatic carbons, carbon at 2-position of benzothiazole ring, (C=O) amide and (C=O) carbonyl respectively. Results of 13 C-NMR were listed in Table (4), Fig.(4) .
1 H-NMR spectrum of compound (11) showed signals belong to (COOH), (CH2), (NH) at 1-position of anthraquinone ring, aromatic ring protons and (NH) amide respectively. Results of 1 HNMR were listed in Table ( 3). 13 C-NMR spectrum of compound (11) showed signals belong to (COOH) at 6-position of benzothiazole ring, (CH2), aromatic carbons, carbon of 2-position of benzothiazole ring, (C=O) amide and (C=O) carbonyl respectively. Results of 13 CNMR were listed in Table (4). (1-12) .
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Antibacterial Screening
All the newly synthesized compounds were screened for their antibacterial activity. For antibacterial studies microorganisms employed were Streptococcuss pneumoniae, Enterococcus faecalis, Salmonella typhi., Acinetobacte sp. were used as microorganisms.
The antibacterial activities were assessed by minimum inhibitory concentration (MIC). The data are summarized in Table ( 5), and show that many compounds display certain activity against the tested microorganisms. We can see from Structure-activity relationship (SAR) that the antibacterial activity of the prepared compounds may be due the presence of the versatile pharmacophore which increase the lipophilic character of the molecules, which facilitate the crossing through the biological membrane of the microorganism and thereby inhibit their growth. 
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